Background: The World Health Organization's recommended package of interventions for the integrated management of pregnancy and childbirth provides guidance for the use of evidencebased interventions to ensure the best outcomes for mother and newborn. However, the extent to which skilled birth attendants follow evidence-based guidelines is not known. There are few studies into childbirth practices of skilled birth attendants in Cambodia. The aim of this study was to observe practices of skilled birth attendants during labour, birth and the immediate postpartum period and their consistency with evidence-based guidelines.
Introduction
Cambodia is a small country in South East Asia with a population of 14 138 million. 1 It is considered a middle income developing country. The maternal mortality rate in Cambodia has decreased from 580 per 100, 000 in 1999 to 290 per 100,000 live births in 2011. 2 Nonetheless, Cambodia will not reach the United Nations 2015 MDG5 of a target 75% reduction in the number of maternal deaths from 1990 levels. 3 The major causes of maternal mortality in Cambodia, as in many similar countries 4, 5 are abortion-related complications, obstructed labour, haemorrhage, eclampsia and infection. 6 Many developing countries, including Cambodia, have prioritized maternal health, focusing on increasing the number of births with a skilled birth attendant (SBA) in a health facility. 7 SBAs have been widely advocated as an effective way to reduce maternal and perinatal morbidity and mortality in developing countries. 8 WHO defines a skilled attendant as "an accredited health professional such as midwife, doctor or nurse who has been educated and trained to proficiency in the skills needed to manage normal (uncomplicated) pregnancies, childbirth and the immediate postnatal period, and in the identification, management and referral of complications in women and newborns". 9 In support of Safe Motherhood Initiatives and improving the skills of SBAs, the World Health
Organization's recommended package of interventions for the integrated management of pregnancy and childbirth (IMPAC) provides evidence-based guidance to ensure the best outcomes 3 for mother and newborn. 10 In addition, countries including Cambodia have their own national guidelines that are tailored to the nation's unique context and health care system for midwives and doctors working in the health centres and hospitals. 11, 12 The National Guidelines outline the services, including maternal health care that should be provided at the various levels and are based on evidence. The minimum package of activities for health centres provides child immunization, antenatal care, normal delivery, neonatal care, breastfeeding, family planning, safe abortion, and refers complicated pregnancies to the hospital if necessary. 11 The complementary package of activities for referral hospitals provides normal birth and basic and comprehensive emergency obstetric care. 12 These packages of activities are informed by the WHO's IMPAC guidelines and other international evidence. 13 Increasing women's access to quality maternity care services has become a focus of global efforts to realize the right of every woman to the best possible health care during pregnancy and childbirth. 14, 15 Maternal deaths or serious morbidity could be averted if women are able to access to a skilled attendant during birth and the early postpartum period, particularly when complications arise.
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However, problems of increasing women' s access to maternal care and services appear to be compounded by issues of competency 15 and the perceived limited midwifery skills of SBAs.
18
Competency is defined as possessing skills and knowledge sufficient to comply with predefined clinical standards. 19 The recent State of the World's Midwifery Report highlights the need to have a sufficient workforce of well trained, accessible midwives to improve maternal health in developing countries. 15 While addressing the need to train and deploy more midwives in a country is critical, strengthening the competency of the SBAs who currently provide care is also important. In addition, it is necessary to have a functioning health system that provides access to essential drugs, adequate equipment supplies and infrastructure that facilitates effective systems for communication referral and supervision which are required to maintain a motivated midwifery workforce to deliver life-saving interventions. 15, 20, 21 Elements of the work environment, such as management, incentives and remuneration, education and training, regulatory frameworks and policies 9 have a severe negative impact on the recruitment and retention of health professionals, the productivity and performance of health facilities, and ultimately on the outcomes of women.
The aspects, while important, are beyond the scope of this paper although it is recognised that ccompetencies of SBAs are one of the main barriers that affect service utilization and health outcomes 22 in countries like Cambodia.
Many women in developing countries experience serious barriers to accessing services. Women with severe complications may die because they delay seeking emergency obstetric care, or even if they arrive at a health facility in time, they may receive inadequate or inappropriate care. 23, 24 Studies have shown that practices that are not based on evidence or have unknown effectiveness have been used for decades, while those that potentially harm women and their infants continue to be used in many settings. 25, 26 For example, a study in Cameroon found that health workers providing reproductive health care were not aware of evidence-based interventions 27 and a study in Jordan found a similar lack of evidence-based practices in maternity care. 26 A national assessment by the Ministry of Health in Cambodia focused on the availability, quality and utilization of emergency obstetric and newborn care, but did not consider whether practices were based on evidence known to reduce maternal and perinatal morbidity and mortality. 28, 29 In Cambodia, only 44% of births are attended by trained skilled birth attendants (SBAs) 2 The practice of SBAs directly impacts upon the quality of care patients receive, 34 and the economic burden of unsafe care including prolonged hospitalization, loss of income, disability and litigation is compelling. 35 Therefore, information about practice in relation to evidence-based standards is critical for quality improvement and cost effectiveness. In Cambodia, as in other developing nations SBA practice must be considered in relation to limited infrastructure, technology and resources. The aim of this study was to observe the SBAs practice during labour, birth and the immediate postpartum period and their consistency with evidence-based practice. The study was undertaken in one province of Cambodia in maternity units in a range of public settings, including one provincial hospital, two district referral hospitals and two health centres.
METHODS
These health facilities were purposively selected as they represent the range of basic and 7 comprehensive emergency obstetric care in the province. The province in which the study was undertaken was selected as it is well known to the first author who had established access to key participants. The name of this province, however, has not been disclosed due to the sensitive nature of the topic of the study and the need for confidentiality.
Participants consisted of a sample of primary and secondary midwives, nurses and doctors with midwifery skills, who attended births during the observation period. The Director of the Provincial Health Department wrote to hospitals and health centres, informing SBAs of the study and inviting them to participate in the study. SBAs who volunteered to participate were contacted by a senior SBA who could explain the study in detail and provide consent forms. In total, 25 SBAs agreed to participate in the study.
The participating SBAs were given verbal and written information about the criteria for women.
Women who accessed the participating health facilities for labour and birth were approached by the SBAs on their arrival. The SBAs informed the women, both verbally and in writing, about the study in order to seek their permission to allow the researcher to be present in the birthing unit.
Written informed consent in Khmer was obtained from 40 women who volunteered to be observed by the researcher. All participants were assured that they had the right to withdraw from the study at any point of the study. It was explained to the women that their participation in this study or refusal to participate would not affect their treatment or access to maternity or other health services. None of the participants refused to participate or withdraw from the study.
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Data were collected using an observation checklist based on the national clinical assessment tools for the associate degree in midwifery developed by the Cambodian Ministry of Health and UNFPA. 13 The clinical assessment tool assesses the skills required to manage normal pregnancies, labour, birth and the immediate postpartum period and the identification, management and referral of complications of mothers and newborn babies as per the minimum and complementary packages of activities at health centres and referral hospitals.
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The clinical assessment tools consist of 60 steps for normal birth 13 which although comprehensive, was beyond the scope of this study due to time restrictions. The 60 steps were summarized and focused on four key areas and 23 SBA activities as outlined in (Table 2 ). The observation of maternal problems in the first 24 hours after birth was added as a key area of focus as complications occur in approximately 15% of pregnancies and cannot be predicted. 36 Death (due to postpartum haemorrhage) and referral to other level of care were included as two checklist items under this area. The administration of vitamin K was also included in the checklist under newborn practices to explore the application of this practice which although part of routine and standard care in developed countries 37 is not well documented in Cambodia.
The observations were undertaken by the first author over two weeks at each of the health facilities. The first author is a medical doctor and a general surgeon who had received training in qualitative research methods, particularly observational research prior to data collection.
Individual SBAs as well as teams of SBAs were observed over 24 hour periods. The observation checklists were used as a guide to observe SBA practice and completed outside the birthing room 9 to help reduce the impact on the participants, both SBAs and women. The data were entered into an Excel spreadsheet and analysed using descriptive statistics.
FINDINGS
Twenty five skilled birth attendants who attended the labour and births of 40 women in the provincial hospital, two district referral hospitals and two health centres were observed. The SBAs included primary and secondary midwives, primary nurse-midwives and doctors with midwifery skills. The average age of SBAs was 44 years and most had more than 10 year experience in midwifery practice, except two primary midwives who had recently graduated.
All the women whose labour and births were observed were married. Only 25 (63%) women had primary school education and only one woman had secondary school education. The majority of women (88%) described themselves as housewives with only five (12%) reporting working in paid employment outside the home. More than 70% of women were primiparous and almost twothirds of women had attended antenatal visit at the health centres during pregnancy (Table 1) .
Labour and birth practices
All the observed women were asked about their general health condition and wellbeing and their history of antenatal care on admission. All SBAs performed a vaginal examination on women's admission to maternity ward and this was repeated less than every four hours. Only a quarter of women were monitored using the partograph even though partograph sheets were available at each of the health facilities. Various reasons were identified for this lack of usage including it not being part of the SBAs usual routine, heavy workload and time constraints (Table 2 ).
All births were conducted without hand washing before gloving although water, soap and sink were available in the labour wards. Family members were allowed to support women in labour while they were moving around in the early stages of labour, but almost all (95%) of them were not permitted to be present in during the birth. Only two women were able to have a family member with them during the birth. Most SBAs indicated that they could not deliver a baby in the presence of birth companions as they believed companions would affect the woman's compliance with SBA instructions. The risk of infection and disruption to the labour ward area were also reported as reasons for disallowing support in labour.
There were 38 vaginal births and two caesarean sections in the women observed. Episiotomy was routinely performed regardless of women's parity with 34 of the 38 women who had a vaginal birth having this procedure. SBAs indicated that episiotomies were important to avoid perineal trauma and tears which were more difficult to suture. They also believed that episiotomies would speed up the birth, a situation which was desirable given the high number of women in the labour wards.
Active management of the third stage of labour (AMTSL) was another aspect observed in the intrapartum care. It was observed that AMTSL was correctly performed in only five of the 38 vaginal births. There were wide variations of timing of oxytocin administration after the birth of the baby and fundal massage after the delivery of the placenta was missing.
After the delivery of the placenta, all SBAs examined the placenta for completeness and abnormalities. Even if the placenta was intact and normal, 35 women (88%) had a manual exploration and evacuation of the uterine cavity without anaesthetic performed by the SBA. SBAs indicated that this procedure was an appropriate way to avoid postnatal complications, including retained placenta and subsequent postpartum haemorrhage (Table 2) .
Postpartum practices
The majority of women (85%) observed were kept in the birth room for at least two hours after the immediate birth of the baby, but only five women (12%) were regularly monitored and checked. It was observed that in health facilities which were short of SBAs, postnatal care was strongly affected by other duties. It was observed that after completing a birth, the SBA would rush off to undertake another activity or to care for other women leaving the woman alone.
Most women (83%) did not experience an immediate complication although there were two maternal deaths in the 40 women observed. Four women who had a normal vaginal birth experienced a postpartum haemorrhage within 24 hours. Two of these women died as a result of the haemorrhage. While the complications of postpartum haemorrhage were detected by the SBAs, there was little support by the health system to assist the effective management of these emergency situations including a lack of blood and poor access to transportation for referral. Two women required a subtotal hysterectomy after their postpartum haemorrhage. Three other women had severe eclampsia, requiring transfer to a higher level of care (Table 2) .
Newborn practices
Babies were not born onto a clean surface. Some of them were put on the floor near the birth table or onto a dirty weighing scale. The majority of babies (87%) were not put in skin to skin contact with their mother and only one baby was given to his mother within half an hour of birth.
Babies were left alone on a nearby table or given to family members outside the delivery room. In addition, only two women (5%) started to breastfeed their babies within an hour.
The Clean cord care is another element of newborn care. In four births, the umbilical cords were tied with unsterile thread. All babies had an antiseptic solution (betadine) applied to their cord stump which was then covered with gauze. The administration of antimicrobial eye drops, such as tetracycline 1% ointment or chloramphenicol solution to the eye of the baby was common occurring in 14 (35%) babies. One quarter of babies were given intramuscular injection of vitamin K to prevent haemorrahgic disease of the newborn (Table 2) .
13

DISCUSSION
The findings of this study show that the current childbirth practices of SBAs are not consistent with evidence-based practices. Appropriate and adequate care was often not provided and could have contributed to harm. These findings are similar to other studies across developing countries, which
show a high level of harmful practices for low-risk women. 26, 38 Evidence of hand hygiene was limited in this study. Hand-washing practices during birth and in preparation for birth were not widely practised or adopted as part of normal routine care. Poor compliance with hand hygiene by heath staff is one of the underlying sources of health careassociated infections. 39 The World Health Organization promotes the practice of 'six cleans' during birth. 40 These include clean hands of the birth attendants, clean delivery surface, clean perineum of the mother, clean cord cutting instrument, clean cord clamping instrument and clean cord care.
In settings in which the majority of births are conducted in the home and/or under unhygienic conditions, clean delivery kits, a pre-packaged, single-use, disposable kits containing soap, a plastic sheet, a blade, and sterilized thread for conducting clean birth are invaluable. However, while births are conducted in a health facility where hygiene can be better managed, SBAs underestimated their patient contacts and the risk they pose to mothers and newborns from the spread of infections. The finding showed that despite formal pre-service education and in-service training concerning clean and safe delivery and the availability of sink, water and soap, compliance with hand washing and barrier precautions is unacceptable poor practice reflecting similar challenges in all health care settings. 41 The lack of proper hand hygiene among skilled birth attendants may be explained by the lack of knowledge of basic hygiene practices and understanding of the relevant WHO Guidelines on standard precautions and cleanliness, especially hand hygiene in health care. 10 In Cambodia, patients would not demand that their midwives or doctors wash their hands before they touch them or prepare to attend them during birth, as they felt that it could affect their future treatment and care. Dissemination of infection prevention information and health education messages at the community level and in health facilities focusing on clean and safe birth practices are essential to raise the hygiene awareness of women and their families. Such health education would enable women and their families to advocate for hand hygiene and help to change SBA practice.
There is strong evidence that the presence of companions of the woman's choice during labour and birth has a positive influence on women satisfaction and great benefits with the birth process. 42, 43 However, almost all SBAs in this study did not allow such support to be provided. This finding is similar to a study in Jordan, where the lay-out of the labour wards and limited knowledge of family members about childbirth prevented support in labour. 26 The lack of support in labour constitutes a challenging barrier to increasing skilled care utilization and improving maternal health outcomes as women, especially the poor and marginalized, will continue to seek traditional birth attendants in preference as they can provide social and cultural knowledge, consolation, empathy and psychosocial support at birth that has important benefits for mothers and their babies. 44, 45 Cambodia has prioritized increasing the proportion of births attended by a SBA to enhance the quality of care during childbirth in health facilities and reduce maternal mortality. One of the challenges in this respect was the quality of obstetric practice, including limited use of the partogram for monitoring the progress of labour and inappropriate management of the third stage of labour. The partogram is an inexpensive tool that assists health workers in identification of concerns and early decision-making in relation to consultation, augmentation of labour, and possible transfer or caesarean section to ensure positive birth outcomes. Lower cadres of various primary health care workers can be effectively be trained to use the partogragh with satisfactory results highlighting the utility of the tool. 46 The proportion of SBAs and facilities using partogram is low, as shown in other studies. 30, 47 It is therefore important that policy makers and to ensure that all SBAs receive this training or are motivated to use the partograph for all laboring women.
Postpartum haemorrhage (PPH) is one of the leading causes of maternal death, accounting for at least half the maternal mortality in Cambodia 4, 6 which is similar to other countries. 48 The World
Health Organization, the International Federation of Gynaecologists and Obstetricians and the International Confederations of Midwives recommend on use of AMTSL to PPH. 49 The majority of SBAs in our study were aware of the components of AMTSL, but their practices did not comply with the elements of AMTSL, which is an area of significant concern with maternal mortality.
These findings are supported by other observation studies, 47, 50, 51 as well as a survey study in Nigeria. 52 The SBAs in this study lacked confidence in their skills to assess newborn babies and often failed to recognize the need for resuscitation when a baby had respiratory problems. The provision of basic neonatal resuscitation could avert 30 percent of intra-partum related neonatal deaths, as well as 5-10% of deaths due to preterm birth 53, 54 and success is possible in low-income countries even without highly developed technology. 55 These practices include maintaining warmth of the baby, (35%) of the babies were given antimicrobial eye drops and a quarter were administered vitamin K. Evidence suggested that haemorrhagic disease of the newborn can occur when prophylactic vitamin K is not administered and that it can have devastating consequences. 37 The routine intramuscular injection of vitamin K to all infants should be standardized in the national guidelines as well as the clinical assessment tools, which are key steps to improve newborn health.
Cambodia has made significant progress to reduce deaths in children under five 56 , but newborn babies have been largely unnoticed or un-reported. The neonatal mortality rate in Cambodia has been estimated to be 30 per 1000 live births. 15 The lack of competency and experience of SBAs in assessing and recognizing the need for newborn resuscitation for births in health facilities could lead to a higher incidence of newborn with severe disability or chronic illness or even death. This study also showed that postnatal monitoring of newborn is not widely performed. Essential newborn care should be integrated into pre-service education and in-service trainings and handson practice provided so that skills are maintained and continuously upgraded.
Limited monitoring of women in the early postnatal period occurred meant women were frequently left alone. This could lead to a lack of confidence in the institutional care provided at the health facilities. It is likely that many women would prefer support in the early postnatal period. This lack of monitoring also meant that complications, for example postpartum haemorrhage, were left undetected and contributed to morbidity and mortality.
This study had a number of limitations that may affect the generalisability of the results. The study was conducted in primarily provincial and district health centres and hospitals settings due to convenience and access to participants which means that specific issues relevant to urban public hospitals were not observed. These public health facilities were purposively selected and observations begun only after women were admitted in labour. The findings were based on the direct clinical observation of SBAs and self-report by a single researcher which although limited in breadth across Cambodia maternal settings ensures minimal variability in the study context. Many factors may have affected the performance of SBAs. For instance, SBAs who were nurses or midwives may have practised differently because of the presence of the researcher who was also a medical doctor. Furthermore, without essential drugs, equipment or supplies, a highly competent provider might perform poorly. With competent assistants and all necessities at hand, a marginal provider might perform well but perhaps the SBAs in this study did not have this opportunity. 47 The strengths of this study lies in the rich and comprehensive descriptive data produced from observation of actual clinical practices of SBAs. As a result, the findings may be relevant to other contexts of SBA practice in Cambodia and other developing country contexts.
CONCLUSION
Childbirth practices of SBAs during labour, birth and the immediate postnatal periods in one province of Cambodia are not always consistent with best practice and evidence. Education and quality improvement system that health service should engage in is to ensure that harmful practices are unaccepted and evidence-based practices are implemented to improve maternal health and accelerate progress towards the United Nations 2015 MDG5 target of a 75% reduction in the number of maternal deaths. Future research is needed to examine why these evidencebased practices are not being implemented in Cambodia. 
